Oxalate decarboxylase from Collybia velutipes. Purification, characterization, and cDNA cloning.
The oxalate-degrading enzyme oxalate decarboxylase (EC 4.1.1.2), which is inducible by oxalic acid, was purified to homogeneity from a crude extract of Collybia velutipes, a basidiomycetous fungus. Two forms of the enzyme were resolved on chromatofocusing. The two isozymes were shown to be related by amino acid composition, peptide mapping, and immunological cross-reactivity. Peak A, eluting at pH 3.3, was used for further study; the Km was found to be 4.5 mM, and the Vmax was 166 mumol/min/mg. The subunit molecular mass of the glycosylated enzyme was 64 kDa, whereas the mass of the deglycosylated protein was 55 kDa. The enzyme showed an acidic pl, was very stable over a wide pH range, and was moderately thermostable. The cDNA encoding the enzyme was obtained by immunoscreening a lambda gt11 expression library. In vitro translation of hybrid-selected mRNA gave a 55-kDa protein. Genomic Southern hybridization indicated the oxalate decarboxylase is encoded by a single gene. The cDNA probe hybridized to a single 1.5-kilobase pair species of mRNA. The mRNA was shown to be induced by oxalic acid. A temporal relationship between enzyme activity and mRNA levels was observed, thus suggesting that the expression of oxalate decarboxylase is regulated at the transcriptional level.